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(54) Apparatus for releasing a shutter latch cartridge 



(57) A data storage system having a disk cartridge 
with a rotary inner shell to permit access to the media. 
The cartridge comprises an latch disposed on an edge 
of the cartridge for locking the cartridge in a closed po- 



sition. A flexible lever in the data storage device is adapt- 
ed to engage and unlock the latch during cartridge in- 
sertion. The lever having a spring portion flexes away 
from the cartridge as it is further inserted into the data 
storage device. 
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Description 

Background of the Invention 

[0001 ] This invention relates to a cartridge based data 
storage system in which a flexible magnetic disk is dis- 
posed within a cartridge shell. More particularly, the in- 
vention relates to a shutter shell latch mechanism for a 
disk cartridge and data storage device. 
[0002] Flexible media disk cartridges with rotary shut- 
ters have been suggested for a decade or more. For ex- 
ample, a cartridge having a rotary shutter is disclosed 
in U.S. Patent No. Re, 32,876 (Wakabayashi et al.). The 
Wakabayashi patent discloses a disk cassette that con- 
tains a flexible magnetic disk for storing information. The 
disk cassette comprises a flexible disk attached to a 
hub. The disk and hub assembly are sandwiched be- 
tween an upper cover and a lower cover. Disk access 
openings are formed into the top and bottom covers for 
access by disk drive read/write heads. The Wakaba- 
yashi shutter rotates on the interior of the cartridge and 
comprises a metal sheet that slides over and thereby 
selectively covers the disk access openings. Such a 
shutter design may be operable for a flexible disk car- 
tridge in which the media access opening is relatively 
small, and represents an alternative shutter design to 
the more common sliding shutter found in 1.44 mega- 
byte floppy disks. For certain disk access openings, a 
different rotary shutter mechanism from the Wakaba- 
yashi shutter may be desirable. 

[0003] More recently, a rotary shutter that is locked in 
a closed position has ben disclosed. For example, USP 
5,636,095 (McGrath et al.) describes a rotary shutter 
that covers a significant percentage of the medium with- 
in the cartridge. The McGrath cartridge comprises a 
hard disk medium that is rotatably disposed within an 
outer shell. The shutter rotates within the outer shell to 
selectively expose and cover the medium. The shutter 
is locked in a closed position. During cartridge insertion, 
a pivoting arm engages the cartridge unlocking the shut- 
ter and rotating it open as the cartridge is inserted in to 
the drive. The pivoting arm rotates over the same arc as 
the opening shutter. 

[0004] There is a need for an improved disk cartridge 
having a latched shutter shell. 

Summary of the invention 

[0005] The present invention is directed to a data stor- 
age device that comprises a disk drive and removable 
cartridge. The cartridge for use with the drive comprises 
an outer shell having a spindle access opening, a sub- 
stantially circular magnetic medium rotatably disposed 
within the outer shell, and a hub connected to the mag- 
netic medium proximate the center of the medium. The 
cartridge also comprises an inner shell having a spindle 
access opening and a head access opening. The inner 
shell is rotatably coupled to the outer shell between first 



and second positions, and the spindle access openings 
of the inner and outer shells are substantially aligned. 
The inner shell is selectively rotatable to the first position 
so that the head access openings of the inner and outer 
5 shells substantially align and the second position so that 
the head access openings are substantially misaligned. 
The circular medium is rotatably disposed within the in- 
ner shell. The disk access opening in the outer shell and 
the inner shell are substantially wedge shaped. 
[0006] The cartridge further comprises a latch dis- 
posed within the outer shell for locking the inner shutter 
shell in a closed position. The latch has an actuating 
point along a peripheral edge of said cartridge that un- 
locks the shutter shell when pressed. Preferably, the 
latch is disposed on a side peripheral edge of the car- 
tridge and the actuating point is either recessed in a 
latch window in the outer shell or extends outwardly from 
the peripheral edge of the cartridge. 
[00071 T ne data storage device preferably comprises 
a lever coupled to a base of the data storage device for 
operating the cartridge latch. The lever has a cartridge 
engagement portion disposed on a distal end thereof 
and comprises a spring portion that flexes during oper- 
ational use. Preferably, the spring portion comprises a 
flexible shaft and is aligned lengthwise along a length of 
the data storage device. 

Brief Description of the Drawings 

[0008] The foregoing summary, as well as the follow- 
ing detailed description of the preferred embodiments, 
is better understood when read in conjunction with the 
appended drawings. For the purpose of illustrating the 
invention, there is shown in the drawings an embodi- 
ment that is presently preferred, it being understood, 
however, that the invention is not limited to the specific 
methods and instrumentalities disclosed. In the draw- 
ings: 

Figure 1 is a top plan view of a disk drive according 
to the present invention; 

Figure 2 is an top isometric view of a cartridge for 
use with the drive of Figure 1 ; 
Figure 3 is a bottom isometric view of a cartridge for 
use with the drive of Figure 1 ; 
Figure 4 is a top plan view of the cartridge of Figure 
2; 

Figure 5 is a side elevation view of the cartridge of 
Figure 2; 

Figure 6 is an exploded view of the cartridge of Fig- 
ure 2; 

Figure 7 is a partially exploded view of the cartridge 
of Figure 2 showing a shutter latching mechanism; 
Figure 7A is a detailed view of an embodiment of 
the latch of Figure 7; 

Figure 7B is a detailed view of another embodiment 
of the latch of Figure 7; 

Figure 8 shows a cross-section of the cartridge of 
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Figure 3 taken along the line A-A. 
Figure 9A-9C show the lever for unlatching the shut- 
ter of the cartridge of the present invention; and 
Figure 10A-10F illustrate the operation of shutter 
shell 16 in conjunction with the drive of Figure 1 . 

Detailed Description of Preferred Embodiment 

[0009] The present invention provides a data storage 
cartridge for use with a removable media type of disk 
drive. Throughout the description, a preferred embodi- 
ment of the invention is described in connection with a 
particular sized and shaped disk cartridge. However, 
many aspects of the disk cartridge shape are presented 
for exemplary purposes only. Accordingly, the mecha- 
nism should not be limited to the particular cartridge em- 
bodiment shown as the invention contemplates the ap- 
plication to other cartridge and drive types and configu- 
rations. 

[001 0] Figure 1 is a top view of a disk drive 50 with its 
top cover removed for clarity. Drive 50 accepts a remov- 
able disk cartridge 10 (shown in phantom) for reading 
and storing digital information. Drive 50 comprises a 
chassis 57, an actuator 56, including an opposing pair 
of load beams 44 having a read/write head 54 disposed 
at the end of each load beam, a load ramp 47, a spindle 
motor 53 and a spindle 40. A disk cartridge 10 can be 
inserted into the front of the drive in the direction indi- 
cated by the arrow. During insertion, cartridge 10 slides 
linearly along the top surface of chassis 57 and spindle 
motor 53 for engagement with the read/write heads 54. 
[0011] Figures 2-5 show the exterior features of disk 
cartridge 10 in further detail. As shown, disk cartridge 
10 has a somewhat angular main body 10b, an arcuate 
front portion 10a, and an arcuate rear portion 10c. Car- 
tridge 10 comprises an outer shell 18 and inner shutter 
shell 16. The shutter shell 16 rotates within outer shell 
18 to selectively expose media 14 by way of a large 
wedged-shaped disk access opening 418, disposed in 
the front portion of disk cartridge 10. Disk cartridge 10 
also comprises a flexible magnetic disk 14 (shown in 
phantom in Figure 2) and a disk media hub 12 that is 
attached to media 14 both of which are rotatably dis- 
posed within cartridge 10. A driving access hole 218b 
provides an opening in cartridge 10 for drive spindle 40 
(see Figure 1) to engage hub 12 and drive flexible disk 
14 over opposing read write heads 54 (also shown in 
Figure 1). Hub 12 is sized smaller than driving hole 21 8b 
and projects downwardly from cartridge 10. Disk car- 
tridge 10 also comprises a projection 17, coupled to 
shutter shell 16, that travels along projection track 35 of 
cartridge 10 by which shutter shell 16 is opened. A latch 
mechanism 37 that is accessible through latch window 
48 keeps shutter 16 locked in a closed position when 
the cartridge is not in use. 

[001 2] As best shown in Figure 2, wedge-shaped disk 
access opening 41 8 is formed in a front portion of car- 
tridge 10 (proximately defined by the points A, B, C), 



proximate one corner thereof. The opening 41 8 extends 
over an arc a between the vectors A-B and B-C. The arc 
a is preferably less than about 90 degrees and is most 
preferably about 80 degrees. Accordingly, shutter shell 

5 1 6 rotates with in outer shell 1 8 starting from proximately 
point A to proximately point C over an approximately 80 
degree arc. Notably, the point A, defines portion of the 
wedge-shaped opening just past bisecting line 5. Be- 
cause the shutter rotates over an approximate 80 de- 

10 gree arc, about 15 to 25 percent, preferably about 22 
percent, of the edge of media 1 4 is exposed when the 
shutter is open. At the same time, approximately 15 to 
25 percent of the magnetic disk 14 surface area is ex- 
posed. The exposure afforded by the large wedge- 

15 shaped opening 41 8 provides read/write heads 54 with 
greater access to the media 1 4 surface and enables the 
use of a rotary actuator design. 
[001 3] Referring also to Figure 6, an exploded view of 
cartridge 1 0 is provided to more clearly show cartridge 

20 1 o interior components. Cartridge 1 0 comprises top and 
bottom cartridge shell halves 18a and 18b, respectively, 
a rotary shutter shell having upper and lower halves 1 6a 
and 16b, respectively, upper and lower shutter shell lin- 
ers 15a and 1 5b, respectively, a shutter pivot post 20, a 

25 shutter spring mechanism 22, and a shell stabilizer 24. 
Projection 1 7 is coupled to bottom shutter shell half 1 6b. 
[0014] Liners 15a and 15b are attached to shutter 
shell halves 1 6a and 1 6b. Liner 1 5a is attached to inside 
surface 21 6a of shutter shell half 1 6a; whereas liner 1 5b 

30 is attached to inside surface 216b of shutter shell half 
16b. Disk media 14 rotates within the shutter shell and 
not directly within the cartridge shell. Accordingly, unlike 
other known cartridges wherein the liners are typically 
attached to the inside of the cartridge shell, liners 15a, 

35 15b are attached to the inside surface of shutter shells 
16a, 16b. Liners 15a and 15b are preferably attached 
via an adhesive, more preferably a pressure sensitive 
adhesive. Liners 15a and 15b are cut to the shape of 
the surface to which they will be attached (i.e., 216a, 

40 216b) from a sheet of liner material. The liner material 
is preferably 1 00% polyester, more preferably Veratec 
141-620 available from Data Resources Group in Wal- 
pole MA. The liner material has a thickness preferably 
in the range of about 3.35 mils to about 3.8 mils, more 

45 preferably about 3.35 mils. 

[001 5] Stabilizer 24 is a substantially U-shaped spac- 
er positioned in the rear portion of cartridge 10 and be- 
tween upper and lower cartridge shell halves 18a and 
18b. Rear cartridge shell tabs 318a and 318b extend 

so rearwardly from upper and lower shell halves 18a and 
1 8b and wrap around stabilizer 24. Therefore, when car- 
tridge 1 0 is assembled, a portion of stabilizer 24 extends 
into and between the shell halves 18a and 18b and por- 
tions of stabilizer 24 protrude from joined upper and tow- 

55 er shell halves 18a and 18b. The protruding portions of 
stabilizer 24 form portions of the outer contours of car- 
tridge 10. In particular, stabilizer 24 forms cartridge rear 
corners 24a and 24b and forms rear portion 24c. 
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[001 6] Stabilizer 24 is formed of a lightweight rigid ma- 
terial such as plastic. More preferably, stabilizer 24 is 
formed of high impact polystyrene. It is formed from any 
one of the well-known plastic forming processes, such 
as injection molding. Stabilizer 24 provides dimensional 
stability and rigidity to cartridge 10, thereby minimizing 
cartridge deformation during mishandling, twisting, and 
so on. 

[0017] Shutter spring mechanism 22 comprises a 
guide wire 23 and a round helical compression spring 
21 that is slid over guide wire 23. Shutter spring mech- 
anism 22 is fixed to stabilizer 24 at the ends of guide 
wire 23. The ends seat in channels 124a and 124b that 
are formed into the ends of U-shaped stabilizer 24. 
[0018] Flexible magnetic disk 14 is formed of a thin 
polymer film, such as MYLAR, and has a thin magnetic 
layer uniformly dispersed on the top and bottom surfac- 
es thereof. The magnetic layer makes the flexible disk 
1 4 susceptible to magnetic flux and enables the storage 
of digital data when the disk surface is brought into mag- 
netic communication with a magnetic transducer of the 
type commonly found in disk drives. Disk 14 is generally 
circular with a circular hole proximate the center of disk 
14. Disk 14 has a radius r in a range of about 20 to 25 
mm, and preferably about 23 to 25 mm. Disk 114 has 
concentric tracks 1 1 4 that provide the formatting of disk 
14 to store digital information. 

[0019] Media hub 12 is essentially donut shaped and 
comprises a ferrous material such as steel, preferably 
stainless steel. Hub 12 comprises a bore or hole 12a 
proximate the center, peripheral outer edge 12b and in- 
ner ring surface 1 2c. Inner ring 1 2c has an outer angled 
edge and a substantially flat bottom surface. Outer pe- 
ripheral edge 1 2b is also angled. Media hub 1 2 is firmly 
secured to disk 14 such that the center of hub 12 is 
aligned proximate the center of disk 14. Media hub 12 
is preferably attached to disk 1 4 via a well-known adhe- 
sive process. The disk and hub assembly are rotatably 
disposed between upper and lower cartridge shutter 
shell halves 1 6a, 1 6b. Hub 1 2 is disposed in spindle ac- 
cess hole 31 6b of spindle access opening 31 6c of lower 
shutter shell 1 6b and spindle access hole 21 8b of lower 
cartridge shell 18b. As described in further detail below, 
the protrusion of hub 12 from shutter shell 16 and an 
cartridge shell 18 enhances coupling to a rotational pow- 
er source, such as that provided by a drive spindle, when 
cartridge 10 is within drive 50 and acts a restraint on 
lateral movement of disk 14 when the cartridge is re- 
moved drive 50. 

[0020] As shown by Figures 6 and 7, shutter halves 
16a and 16b fit together such that edge 116a of upper 
shell half 16a fits within edge 116b of lower shell half 
1 6b to form shutter shell 1 6, which houses media 1 4 and 
shutter liners 1 5a and 1 5b (not shown in Figure 5) which 
are attached to the inner surfaces of shutter shells 16a 
and 16b respectively. The complete shutter assembly 
1 6 is pivotally attached to top shell 1 8a and pivotal ly dis- 
posed in bottom shell 1 8b. Hub 12 is attached to media 



1 4 and protrudes through drive access hole 31 6b in bot- 
tom shutter shell 16b. Accordingly, when cartridge 10 is 
inserted and operating in drive 50, media 14 rotates 
within shutter shell 16. Pivot post 20 attaches shutter 

5 assembly 28 to upper shell half 1 8a by attaching the top 
portion 20 to pivot hole 218b via shutter pivot hole 316. 
Pivot post 20 is fixedly attached to top shell cartridge 
18a while leaving an offset space between and around 
post portion 20a and shutter pivot hole 316a. 

10 [0021] When the shutter assembly is complete, media 
14 is exposed at media access opening 416. However, 
media 1 4 within cartridge 1 0 is only accessible from out- 
side of cartridge 10 when shutter access opening 416 
aligns with cartridge shell access opening 418. In such 

is an alignment, shutter shell 16 moves to a first position 
so that the openings 41 6, 41 8 completely overlap there- 
by "opening" cartridge 10. When the cartridge shell ac- 
cess opening 416 and cartridge shell access opening 
418 are misaligned, shutter shell 1 6 moves to a second 

20 position such that the openings 41 6, 41 8 do not over lap 
thereby "closing" cartridge 10, shielding media 14 from 
ambient contaminants. 

[0022] Significantly, cartridge 1 0 employs a projection 

17 to accommodate the opening of shutter 16 during in- 
25 sertion of cartridge 1 0 into drive 50. 1 n essence, the pro- 
jection operates by impinging upon the cartridge inser- 
tion opening of drive 50 as cartridge 10 is inserted into 
drive 50. Because projection 17 extends beyond the 
general thickness of cartridge 10, projection 17 cannot 

30 fit through the narrow drive opening. Accordingly, as a 
cartridge 1 0 is forced into drive 50, projection 17 imping- 
es on the frame of drive 50 and thereby drags shutter 
16 to an open position. 

[0023] As noted above, projection 17 is coupled to 
35 shutter shell 1 6. Projection 1 7 could be formed integrally 
into shutter 16 but is preferably attached to shutter shell 
16 as a separate part such as by welding. Preferably 
projection 17 forms a substantially round cross-section 
and is formed of a material to provide wear resistance 
40 such as metal. Projection 17 extends downwardly from 
shutter shell 16 so as to extend through cartridge shell 

18 and projection track 35, which is cut into shell 18. 
When cartridge 1 0 is in the closed position, compression 
spring 21 biases shutter 16 toward the closed position 

45 and moves projection 1 7 to the forward most position in 
projection track 35, as shown for example in Figure 2. 
To open cartridge 10, a counterclockwise rotational 
force is applied to shutter shell 16 (from the bottom car- 
tridge perspective of Figure 2) against the bias of spring 
50 21 , thereby compressing spring 21 . Accordingly, projec- 
tion 1 7 travels to the rearmost portion of projection track 
35, thereby opening shutter 16. 

[0024] Figure 8 is a cross section of disk cartridge 1 0 
taken along line A-A of Figure 3 showing a detailed ar- 
55 rangement of the interior components of disk cartridge 
10. Figure 8 also illustrates an attachment of post 20 to 
top shell 1 8a as an alternative to the embodiment of Fig- 
ure 6. In the embodiment of Figure8, top outer shell 18a 
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has a raised rim 42 that extends into the interior of disk 
cartridge 10. Post 20 is attached to the distal end of 
raised rim portion 42, leaving a space 49 into which the 
top shutter shell 16b is rotatably disposed. Space 49 al- 
so can be created by forming post 20 with a smaller di- 
ameter portion 20a and attaching the portion 20a direct- 
ly to the interior of top outer cartridge 18a, as shown in 
Figure 6. 

[0025] As noted above, bottom shutter shell portion 
16b is rotatably disposed in bottom outer shell 18b. Ro- 
tational alignment of shutter shell 1 6 is further provided 
by raised portion 45. To that end, annular raised portion 
45 projects into spindle access opening 21 8. An annular 
depression 518 (as view from the exterior of the car- 
tridge) is formed in bottom shell 18 around spindle ac- 
cess opening 218. 

[0026] Alternative embodiments of raised portion 45 
could be employed. For example, although raised por- 
tion 45 is shown projecting straight into spindle access 
hole 218, the end of raised portion 45 could wrap around 
the bottom shell 18b, as indicated by phantom portion 
45a. Additionally, raised portion 45 is not necessarily 
continuous, but could also be formed as a plurality of 
fingers projecting into opening 218b. Moreover, portion 
45 could be formed integrally, as shown, or attached to 
shutter shell 16 as a separate component. In each em- 
bodiment, the raised portion 45 provides rotational 
alignment of shutter shell 16. 

[0027] Referring to Figures 7, 7A, and 7B, the latch 
operation of shutter 1 6 is illustrated. As described more 
fully below, two embodiments are contemplated for 
shutter latch 37. in the embodiment of Figure 7A, shutter 
latch 37 extends outwardly from the cartridge and oper- 
ates by engaging a frame or stationary portion of drive 
50. Alternatively, in the embodiment of Figure 7B, shut- 
ter latch 37 is recessed into cartridge 10 and unlatches 
by engaging a lever or the like in drive 50. 
[0028] Figure 7 shows an exploded view of cartridge 
10 that exposes shutter latch 37. Figures 7A and 7B 
show detailed views of the portion of cartridge 1 0 includ- 
ing shutter latch 37. As shown, shutter latch 37 compris- 
es a main lever body 37f. Coupled to the body are ac- 
tuating point 37a, pivot 37c, spring 37d, and tab 37e. 
Shutter bottom 16b has a cut-out 37b that accommo- 
dates tab 37e. When shutter 1 6 is in the closed position, 
tab 37e engages shutter cut-out 37b and thereby latch- 
es shutter 16 to prevent rotation. On the other hand, 
when actuating point 37a is depressed, such as by in- 
serting cartridge 10 into drive 50, lever 37f is forced to 
pivot about pivot 37c. Accordingly, the pivot movement 
of latch 37 causes tab 37e to move out of cut-out 37b 
thereby releasing shutter 16 from latch 37. Spring 37d 
causes lever 37f to pivot back when the pressure is re- 
moved from actuating point 37a. Accordingly, when cut- 
out 37b is aligned with tab 37e, spring 37d biases tab 
37e into cut-out 37b. 

[0029] Referring in particular to Figure 7 A, shutter 
latch 37 is sized such that a portion 37a extends beyond 



the width of shell 18 so that it extends outwardly from 
the edge of cartridge 10. Hence, when a cartridge 10 is 
inserted into drive 50, latch 37 impinges upon the drive 
frame and is compressed thereby. That is, in order for 
s cartridge 10 to fit through the opening an into drive 50, 
latch 37 is necessarily pinched an latch 37 is released 
thereby. 

[0030] Figures 9A and 9B show the mechanism in 
drive 50 adapted to engage and release shutter latch 

10 37, preferably when the latch is recessed according to 
the embodiment of Figure 7B. Figure 9A is a top plan 
view of chassis 57 of drive 50 (components are not 
shown for clarity). Releasing lever 60 is shown proxi- 
mate a front corner of chassis 57. Figure 9B is a bottom 

15 isometric view of the comer of chassis 60 wherein re- 
leasing lever 60 is disposed. Releasing lever 60 com- 
prises a spring portion 60b, which is fixed to chassis 57 
at block 60c, and an engagement portion 60a at the dis- 
tal end of spring 60b. Figure 9C shows the engagement 

20 portion 60a in further detail. Engagement portion 60a 
comprises a release finger 160 that projects from up- 
standing portion 260. Release finger 160 comprises 
rounded corners. 

[0031] Releasing lever 60 operates as a cartridge 1 0 

25 is inserted into drive 50. As a cartridge 10 is inserted 
into drive 50, release finger 160 engages shutter latch 
37 thereby permitting shutter 1 6 to rotate within disk car- 
tridge 10. As cartridge 10 is urged further into drive 50, 
engagement portion 60a is urged outwardly (as indicat- 

30 ed in phantom in Figure 9B)as release finger 160 rides 
out of latch 37 and along the edge of cartridge 10. Si- 
multaneously, spring portion 60b flexes to accommo- 
date outward movement of engagement portion 60a. 
Additionally, the rounded corners of release finger 160 

35 enable ease of transition of finger 160 into and out of 
engagement with latch 37. When cartridge 10 is re- 
moved from drive 50, spring portion 60b returns to its 
initial rest condition and in position to again engage a 
cartridge 10 as it is inserted into drive 50. 

40 [0032] As an alternative to the use of lever 60 to re- 
lease latch 37, latch 37 protrudes from cartridge 1 0 and 
is released by passive engagement with the frame of 
drive 50. Referring to Figure 10A-10F, the operation of 
the alternative latch embodiment is further illustrated. In 

45 general, as cartridge 10 is inserted into drive 50, latch 
actuating point 37a impinges on the side rails 51 of drive 
50. The impingement causes the tab of latch 37 release 
from shutter 16 thereby freeing the shutter to, rotate. 
Somewhat simultaneously, projection 17 impinges on 

50 the opening of drive 50 proximate the stepped portion 
50b. As cartridge 10 is urged further into drive 50, pro- 
jection 1 7 moves along projection track 35 with respect 
to the cartridge and along the face of step 50b with re- 
spect to drive 50. Accordingly, shutter 16 is opened for 

55 drive access to media 14 of cartridge 10. 

[0033] Referring to Figures 10A and 10B, a top and 
bottom plan view of cartridge 1 0 and drive 50 are shown 
with cartridge 10 partially inserted into drive 50. The top 
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cartridge; and 

a lever coupled to said base, said lever having 
an cartridge engagement portion disposed on 
a distal end thereof; said lever comprising a 
5 spring portion that flexes parallel to a plane of 

said base. 

2. The data storage device as recited in claim 1 where- 
in said spring portion comprises a flexible shaft. 

10 

3. The data storage device as recited in claim 1 where- 
in said lever is aligned lengthwise along a length of 
said data storage device. 

is 4. The data storage device as recited in claim 1 where- 
in said lever is fixedly attached to said base at one 
end. 

5. The data storage device as recited in claim I where- 
to in said cartridge comprises a latch disposed along 

a side edge thereof. 

6. The data storage device as recited in claim 5 where- 
in said lever comprises a finger adapted for engage- 
rs ment with said latch. 

7. The data storage device as recited in claim 6 where- 
in said finger extends in a direction perpendicular 
to said spring portion. 

30 

8. The data storage device as recited in claim 5 where- 
in said latch is recessed into said cartridge. 

9. The data storage device as recited in claim 8 where- 
as in said cartridge engagement portion slides along 

an edge of said cartridge as said cartridge is insert- 
ed into said drive. 

10. A data storage cartridge comprising: 

40 

a outer shell; 

a flexible magnetic media disposed within said 
outer shell; 

a shutter shell rotatably disposed within said 
45 outer shell; and 

a latch disposed within said outer shell for lock- 
ing said shutter shell in a closed position, said 
latch having an actuating point along a periph- 
eral edge of said cartridge. 

50 

11. The data storage cartridge as recited in claim 1 
wherein said latch is disposed on a side peripheral 
edge of said cartridge. 



shell 18a has been removed to further illustrate the op- 
eration of latch 37. Furthermore, in Figures 10A and 
1 0B, cartridge 1 0 is inserted into drive 50 just to the point 
that actuating point 37a is proximate the front of drive 
50. As the cartridge is inserted further into drive 50, ac- 
tuating point 37a engages side rail 51 of drive 50, there- 
by unlatching shutter shell 16 and allowing it to rotate 
freely. The front frame 50a of drive 50 has a stepped 
portion 50b so that projection 17 has not yet engaged 
the front frame 50a. 

[0034] Referring next to Figures 10C and 10D, top 
and bottom plan views further illustrate the operation of 
shutter 1 6 in a more fully inserted position. In these Fig- 
ures, projection 17 has engaged the front frame 50a 
proximate the stepped portion 50b. As cartridge 10 is 
urged further into drive 50. Frame front 50a urges pro- 
jection 17 to rotate shutter 1 6 toward the open position. 
Consequently, projection 17 slides across the stepped 
portion 50b as cartridge 10 further enters drive 50. 
[0035] Finally, as illustrated in top and bottom plan 
views of Figures 10E and 10F, as cartridge 10 is urged 
fully into drive 50, projection 17 has moved rearwardly 
in projection track 35 and across the stepped portion 
50b of front frame 50a. Consequently, shutter 16 is ro- 
tated to the fully open position and is ready for the load- 
ing of the read/write heads. 

[0036] The operation of shutter 16 during cartridge 
ejection is essentially the reverse sequence from that 
described above in connection with Figures 10A-10F. 
However, the ejection of cartridge 10 from drive 11 is 
aided by spring 21 of cartridge 10. In particular, as car- 
tridge 1 0 ejects from drive 50, the force of spring 21 ro- 
tates shutter 16 in the clockwise direction. The force of 
spring 21 causes projection 1 7 to impinge upon the front 
frame 50a. This force also causes cartridge 1 0 to move 
outwardly from drive 10. Of course, this force to move 
the cartridge outwardly diminishes as the moves out- 
wardly from drive 50. When the cartridge moves proxi- 
mately out of drive 50, shutter 1 6 should is rotated to the 
closed position. At this moment, latch 37 latches shutter 
16 to the closed position as actuating point 37a clears 
drive rails 51 . 

[0037] The above description of preferred embodi- 
ments is not intended to impliedly limit the scope of pro- 
tection of the following claims. Thus, for example, ex- 
cept where they are expressly so limited, the following 
claims are not limited to applications involving cartridges 
for disk drive systems. 



Claims 

1 . A data storage device of the type that accepts a data 
storage cartridge, comprising: 

a base; 

a read write head coupled to said base for read- 
ing and writing data to an inserted data storage 



55 12. The data storage cartridge as recited in claim 10 
wherein said outer shell comprises a latch window 
and wherein said actuating point is recessed in said 
latch window. 
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13. The data storage cartridge as recited in claim 10 
wherein said actuating point extends outwardly 
from a peripheral edge of said cartridge. 

14. The data storage cartridge as recited in claim 1 
wherein said cartridge is less than about 2 inches 
wide. 

15. The data storage cartridge as recited in claim 1 
wherein said cartridge comprises an annular front 
portion. 

16. The data storage cartridge as recited in claim 1 
wherein said cartridge comprises a wedge shaped 
disk access opening. 

17. A cartridge for use with a data storage drive com- 
prising: 

an outer shell having a wedge shaped disk ac- 
cess opening, said outer shell having a width 
of about 2 inches; 

a flexible magnetic medium disposed within 
said outer shell; 

a shutter member rotatably disposed within 
said outer shell; and 

a latch member disposed within said outer shell 
and having a tab portion for engaging said shut- 
ter member and an actuating point accessible 
from outside of said outer shell for disengaging 
said tab portion from said shutter member. 

18. The cartridge as recited in claim 17 wherein said 
latch comprises a pivot point by which said latch is 
pivotal ly attached to said disk cartridge. 

19. The cartridge as recited in claim 17 wherein said 
actuating point is accessible along a side edge of 
said outer shell. 

20. The cartridge as recited in claim 17 wherein said 
actuating point is recessed within said disk car- 
tridge. 

21. The cartridge as recited in claim 20 wherein said 
actuating point extends out from said edge of said 
cartridge. 

22. A cartridge for use in a disk drive, said cartridge 
comprising: 

an outer shell having top and bottom portions, 
said bottom portion having a substantially cir- 
cular center opening therethrough; 
a flexible disk disposed within said outer shell; 
and, 

a shutter coupled to said outer shell and mov- 
able thereon between a first position and a sec- 



ond position; 

a projection coupled to said shutter and adapt- 
ed to impinge upon a portion of said disk drive 
during insertion of said cartridge therein. 

5 

23. The cartridge of claim 22 wherein said cartridge fur- 
ther comprises a latch means to prevent said shut- 
ter moving unless said latch is released. 

10 24. The disk cartridge as recited in claim 22 wherein 
said projection projects through said bottom portion 
of said outer shell. 

25. The disk cartridge as recited in claim 24 wherein 
15 said outer shell comprises a track opening there 

through in which said button is disposed. 

26. The disk cartridge as recited in claim 25 wherein 
said track comprises an arcuate path. 

20 

27. The disk cartridge as recited in claim 22 wherein 
said shutter is rotatably coupled to said outer shell. 

28. The disk cartridge as recited in claim 22 wherein 
25 said projection moves with said shutter from the first 

position wherein the shutter is proximate a front por- 
tion of said cartridge to a second position wherein 
the shutter is proximate a rear portion of said car- 
tridge. 

30 

29. The disk cartridge as recited in claim 23 wherein 
said latch is disposed proximate a side peripheral 
edge of said cartridge. 

35 30. The disk cartridge as recited in claim 29 wherein 
said latch is disposed proximate a front portion of 
said cartridge. 

31. The disk cartridge as recited in claim 22 wherein 
40 said cartridge is less than about two inches wide. 

32. A data storage cartridge for use in a storage device, 
comprising: 

45 an outer shell having an access opening 

formed therein; 

a storage medium rotatably disposed within 
said outer shell and accessible by way of said 
access opening; 

50 a movable member movable relative to said 

outer shell between a first position covering 
said access opening and a second position 
opening said access opening; 
and a projection fixed to said movable member, 

55 said projection adapted to engage a stationary 

portion of said storage device such that said 
projection moves said movable member to said 
second position as the cartridge is inserted into 
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the storage device. 

33. The data storage cartridge as recited in claim 32 
wherein said movable member comprises a shutter 
shell. 

34. The data storage cartridge as recited in claim 33 
wherein said shutter shell envelops said storage 
medium. 

35. The data storage cartridge as recited in claim 32 
wherein said projection projects out from a surface 
of said data storage cartridge. 

36. The data storage cartridge as recited in claim 35 
wherein said projection projects downwardly from a 
bottom surface of said data storage cartridge. 

37. The data storage cartridge as recited in claim 32 
wherein said projection comprises a rounded end 
portion. 

38. The data storage cartridge as recited in claim 32 
wherein said projection is coupled to a bottom of 
said movable member. 



wherein said projection projects downwardly from 
said data storage cartridge. 

44. The data storage device as recited in claim 40 
s wherein said projection moves across said projec- 
tion guide as said cartridge is inserted into said de- 
vice. 

45. The data storage system as in claim 39, said data 
10 storage device further comprising a frame to which 

said transducer, motor, and projection guide are 
coupled. 

46. The data storage system as recited in claim 45 
is wherein said projection guide is formed in a front 

portion of said frame. 

47. The data storage system as recited in claim 46 
wherein said projection comprises a stepped in por- 

20 tion along a front portion of said frame. 



25 



39. A data storage system, comprising: 



a data storage cartridge comprising an outer 
shell having a disk access opening formed 30 
therein, a storage medium rotatably disposed 
within said outer shell, a shutter movably dis- 
posed in relation to said outer shell, and a pro- 
jection coupled to said outer shell; 
a data storage device comprising a transducer 35 
for reading and writing data to the storage me- 
dium, a motor for rotating the storage medium, 
and a stationary projection guide adapted for 
engagement by said projection as said data 
storage cartridge is inserted into said data stor- 40 
age device. 



40. The data storage system as recited in claim 39 
wherein said stationary projection guide comprises 
a flat surface disposed perpendicular to a direction 45 
of insertion of said data storage cartridge into said 
data storage device. 



41. The data storage system as recited in claim 39 
wherein said stationary projection guide is disposed so 
proximate a front portion of said data storage de- 
vice. 

42. The data storage system as recited in claim 40 
wherein said projection comprises a rounded sur- 55 
face. 



43. The data storage system as recited in claim 40 



8 



EP 0 936 608 A2 




9 



EP 0 936 608 A2 




10 



EP 0 936 608 A2 



/ 



/ 



/ 



CO 



r 




11 



EP 0 936 608 A2 




12 



EP 0 936 608 A2 




EP 0 936 608 A2 




FIG. 7 



FIG.7A 



14 



EP 0 936 608 A2 




15 



EP 0 936 608 A2 




16 



EP 0 936 608 A2 




17 



EP 0 936 608 A2 




18 



EP 0 936 608 A2 




19 



EP 0 936 608 A2 




20 



EP 0 936 608 A2 




21 



EP 0 936 608 A3 



European Patent 
Office 



EUROPEAN SEARCH REPORT 



Application Number 

EP 99 40 0292 



DOCUMENTS CONSIDERED TO BE RELEVANT 



Category 



Citation of document with indication, where appropriate, 
of relevant passages 



WO 99 56282 A (IMATION CORP) 
4 November 1999 (1999-11-04) 

* abstract; figures 1,5,6 * 

* page 9, line 30 - page 10, line 11 * 

US 4 792 873 A (UEHARA TSUKASA) 
20 December 1988 (1988-12-20) 

* abstract * 

* column 1, line 50 - column 2, line 25; 
figure 3 * 

* column 4, line 1 - column 5, line 17; 
figures 4-5B * 

EP 0 195 535 A (TOKYO ELECTRIC CO LTD) 
24 September 1986 (1986-09-24) 

* abstract; figures 3-6 * 

* page 11, line 13 - page 13, line 19 * 

US 4 794 479 A (NAKANISHI HIROSHI) 
27 December 1988 (1988-12-27) 

* abstract; figures 4-7E * 

* column 3, line 48 - column 4, line 55 * 

US 5 610 891 A (CHOI Y0UNGSUK) 
11 March 1997 (1997-03-11) 

* abstract; figures 1-3B * 

* column 3, line 10 - column 4, line 30 * 

W0 99 23659 A (SARRAF RAY ;TANNERT HANS 
(US); SYQUEST TECHNOLOGY (US)) 
14 May 1999 (1999-05-14) 

* abstract; figures 4,6,7 * 

* page 7, line 4 - page 9, line 5 * 

US 5 513 055 A (MCGRATH MICHAEL C) 
30 April 1996 (1996-04-30) 

* abstract; figures 2A,2B,4 * 

* column 6, line 22 - line 46 * 

-/-- 



The present search report has been drawn up for all claims 



Relevant 
to claim 



CLASSIFICATION OF THE 
APPLICATION (lnt.CI.6) 



1-16 



1-9 



G11B17/04 
G11B23/03 



1-4 



1,3,5,6, 
8,9 



TECHNICAL FIELDS 
SEARCHED (lnt.CI.6 



1,3,4 



1-4 



10,11, 
13,15,16 



G11B 



Place of search 

THE HAGUE 



Date of completion of the search 

19 December 2000 



Pari set, N 



CATEGORY OF CITED DOCUMENTS 

X : particularly relevant if taken atone 

Y : particularly relevant if combined with another 

document of the same category 
A : technological background 
O : non-written disclosure 
P : intermediate document 



T : theory or principle underlying the invention 
E : earlier patent document, but published on, or 

after the filing date 
D : document cited in the application 
L : document cited for other reasons 

& : member of the same patent family, corresponding 
document 



2 



EP 0 936 608 A3 



European Patent 
Office 



EUROPEAN SEARCH REPORT 



Application Number 

EP 99 40 0292 



DOCUMENTS CONSIDERED TO BE RELEVANT 



Category 



Citation of document with indication, where appropriate, 
of relevant passages 



Relevant 
to claim 



CLASSIFICATION OF THE 
APPLICATION (lnt.CI.6) 



US 5 381 402 A (LEE NEVILLE K ET AL) 

10 January 1995 (1995-01-10) 

* abstract; figures 6-9 * 

* column 4, line 48 - column 5, line 22 

WO 88 09553 A (HANAFI AMEUR) 
1 December 1988 (1988-12-01) 

* abstract; figures 1-3 * 

* page 2, line 1 - page 3, line 32 * 

US 4 471 397 A (CLOUTIER ROBERT P) 

11 September 1984 (1984-09-11) 



* abstract; figures 1,4 * 

* column 3, line 25 - column 4, line 35 * 

US 4 120 012 A (BOWERS GEORGE W) 
10 October 1978 (1978-10-10) 

* abstract * 

* column 2, line 19 - line 55; figures 1,2 
* 

* column 3, line 26 - line 46; figures 5,6 



EP 0 097 793 A (SHINETSU POLYMER CO) 
11 January 1984 (1984-01-11) 

* abstract; figures 16-19B * 

* page 16, line 7 - page 18, line 17 * 

DE 297 11 505 U (LIN DENNIS) 
4 September 1997 (1997-O9-04) 

* abstract; figures 1,2 * 

* page 2, line 16 - page 3, line 10 * 



The present search report has been drawn up for all claims 



10 



22, 

24-28, 
32-47 



22,27, 
28, 

32-35, 
37,39 



22,28, 
32-39 



22,32,39 



22-47 



TECHNICAL FIELDS 
SEARCHED (lnt.CI.6) 



Place ol search 

THE HAGUE 



Dale Of completion of the search 

19 December 20OO 



Pari set, N 



CATEGORY OF CITED DOCUMENTS 

X : particularly relevant if taken alone 

Y : particularly relevant if combined with another 

document of the same category 
A : technological background 
O : non-written disclosure 
P : intermediate document 



T : theory or principle underlying the invention 
E : earlier patent document, but published on. or 

after the filing date 
D : document cited in the application 
L : document cited for other reasons 

& : member of the same patent family, corresponding 
document 



3 



EP 0 936 608 A3 



European Patent 
Office 



EUROPEAN SEARCH REPORT 



Application Number 

EP 99 40 0292 



DOCUMENTS CONSIDERED TO BE RELEVANT 



Category 



Citation of document with indication, where appropriate, 
of relevant passages 



Relevant 
to claim 



CLASSIFICATION OF THE 
APPLICATION Qnt.CI.6) 



PATENT ABSTRACTS OF JAPAN 

vol. 009, no. 210 (P-383), 

28 August 1985 (1985-08-28) 

-& JP 60 070568 A (HITACHI SEISAKUSHO 

KK;0THERS: 01), 22 April 1985 (1985-04-22) 

* abstract; figures 1,3 * 



22-47 



TECHNICAL FIELDS 
SEARCHED (lnt.CI.6) 



The present search report has been drawn up for all claims 



Place ol search 

THE HAGUE 



Date of completion ol the search 

19 December 2000 



Pari set, N 



CATEGORY OF ClTEO DOCUMENTS 

X : particularly relevant if taken alone 

Y : particularly relevant if combined with another 

document of the same category 
A : technological background 
O : non-written disclosure 
P : intermediate document 



T : theory or principle underlying the invention 
E : earlier patent document, but published on, or 

after the filing date 
D : document cited in the application 
L : document cited for other reasons 

& : member of the same patent family, corresponding 
document 



4 



EP 0 936 608 A3 



ANNEX TO THE EUROPEAN SEARCH REPORT 

ON EUROPEAN PATENT APPLICATION NO. EP 99 4G 0292 



This annex lists the patent family members relating to the patent documents cited in the above-mentioned European search report. 
The members are as contained in the European Patent Office EDP file on 

The European Patent Office is in no way liable for these particulars which are merely given for the purpose of information. 

19-12-2000 



Patent document 
cited in search report 


Publication 
date 


Patent family 
member(s) 


Publication 
date 


WO 9956282 


A 


04-11-1999 


US 


6111726 A 


29-08-2000 








AU 


1103499 A 


16-11-1999 


US 4792873 


A 


20-12-1988 


JP 


1949175 C 


10-07-1995 








JP 


6085252 B 


26-10-1994 








JP 


62112264 A 


23-05-1987 








JP 


1949176 C 


10-07-1995 








JP 


6085253 B 


26-10-1994 








JP 


62112265 A 


23-05-1987 


EP 0195535 


A 


24-09-1986 


JP 


61202386 A 


08-09-1986 


US 4794479 


A 


27-12-1988 


CA 


1244128 A 


01-11-1988 








DE 


3581021 D 


07-02-1991 








EP 


0174111 A 


12-03-1986 


US 5610891 


A 


11-03-1997 


KR 


9605650 B 


30-04-1996 








CN 


1114453 A 


03-01-1996 








JP 


2763498 B 


11-06-1998 








JP 


7272469 A 


20-10-1995 


WO 9923659 


A 


14-05-1999 


US 


6023398 A 


08-02-2000 








AU 


9802298 A 


24-05-1999 








EP 


1031151 A 


30-08-2000 


US 5513055 


A 


30-04-1996 


NONE 






US 5381402 


A 


10-01-1995 


NONE 






W0 8809553 


A 


01-12-1988 


SE 


455974 B 


22-08-1988 








AU 


1798588 A 


21-12-1988 


US 4471397 


A 


11-09-1984 


NONE 






US 4120012 


A 


10-10-1978 


NONE 






EP 0097793 


A 


11-01-1984 


JP 


59003756 A 


10-01-1984 


DE 29711505 


U 


04-09-1997 


CA 


2208807 A 


24-12-1998 








FR 


2765381 A 


31-12-1998 








GB 


2326515 A 


23-12-1998 


JP 60070568 


A 


22-04-1985 


NONE 









o 

5] For more details about this annex : see Official Journal of the European Patent Office, No. 1 2/82 



5 



